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This invention relates to weighing appa-
ratus and the objects of the invention are to
provide a simple, practical, durable and inex-
pensive device of this type, in compact form

5 and adapted to be easily read. '

These various objects are attained by the
novel features of construction, combinations
and relations of parts hereinafter described,
illustrated and broadly claimed.

The drawings accompanying and forming
part of the specification illustrate one com-
mercial embodiment of the invention, it being
understood that the structure may be modi-
fied as regards this particular disclosure,
15 without departure from the true spirit and

broad scope. of the invention. :

Fig. 1 is a horizontal sectional view of the
scale as taken on substantially the plane of
line 1—1 of Fig. 2, with the active parts of the

23 scale appearing in plan and the rim and other
integral portions of the scale platform ap-

_pearing in section; Figs. 2, 3 and 4 are cross-

sectional views, substantially on lines 2—2

3—3 and 4—4 of Fig. 1, showing details of
23 the leverage system and the pressure actu-

ated indicator mechanism carried thereby.

The base of the scale is illustrated as a gen-
erally rectangular skeleton frame 7, having
an upstanding flange 8 and provided ad-

30 jacent one edge, the left hand edge in the sev-
eral views, with the internal supports or ful-
crum posts 9 and adjacent the opposite edge
with the upstanding inwardly arched sup-
ports 10.

The scale platform 11 is shown as similarly
shaped and as having a dependent flange 12,
coming down over the upstanding flange of
the base.s This top member has an acent one
edge, the dependent fulcrum posts 13, in line

0 with fulcrum posts 9 of the base and adjacent
the opposite edge, the dependent inwardly
arched posts 14, in line with posts 10 of the
base. ‘

The suspension system consists in the illus-

45 tration of crossed levers pivotally connected
in “scissors” relation and connected at oppo-
site ends with the base and platform respec-
tively. These scale levers are branched at
their opposite ends for connection at the four
fulerum - points. Thus one lever 15 has

13

35

branches 16, suspended by links 17, from
the base supports 10 and oppositely extend-
ing branches 18, terminating in knife edges
19, engaging the bearings 20, in the fulcrum

posts of the platform. The branched por- &5

tions of this lever are connected by a cross bar
21, carrying open bearings 22 for the center
pivot of the two levers.

The second scale lever is designated 23 and
this like the other, is branched for connection 60
with the four fulcrums. Thus two of the
branches 24 have knife edges 25, seating in
bearings 26 on the posts 9 of the base and the
opposite end branches 27 of this lever are
connected by links 28, with the inwardly ¢5
arched dependent posts 14 of the scale top.
At the center line, the sides of the second lever
carry knife edges 29, seating in the bearings
22, carried by the cross bar of the first lever.

The branches or sides of the second lever 70
are connected near one end by cross bar 30
and adjacent the opposite end by a cross piece
31, opposed to a cross piece 32 connecting the
branches or sides of the first lever. The two
levers thus are in the nature of open parallel 75
sided frames and as may be noted in Fig. 1,
the side portions of the second frame 23 are
spaced a less distance apart than the sides of
the first lever, so that said second lever may
pass from a position above the second lever €0
down between the cross bars 21, 82, into posi-
tion beneath the first lever. This crossed ar-
rangement of the levers provides the desired
so-called “scissors” relation, with the levers
pivoted together at the center and each con- ¢5
nected at opposite ends with the base and top
respectively. With such construction, also
it will be noted, all suspension points may be
located in the same horizontal plane, with the
links at the right hand ends of the levers, al- 99
lowing for the necessary slight arcuate mo-
tion of the lever ends.

The weight indication is provided in the
present invention by a pressure developing
device interposed between the crossed levers £5

and connected with a suitable pressure sensi-

tive indicating device. In the illustration,
the pressure developing mechanism consists
simply of a liquid holding chamber 33,
formed as a cavity in cross bar 31 of the sec- 100
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ond lever, closed at the top by a flexible dia-
phragm 34, acted upon by a piston head 35
on the overstanding cross bar 82. The pres-
sure responsive device is shown as a s’uitablg
calibrated pressure gage 86, connected wit

the pressure chamber.by a short loop of pip-
inﬁ'?.
e pressure gage may be of the Bourdon .

tube type as indicated in Fig. 1 and it may be
supported beneath the platform in position to
be read through a window 38 therein.

The pressure device, forming as it does
part of and being carried by opposing por-
tions of the scale levers, requires no addi-
tional mounting and the gage may be support-
ed by the piping 37, so as to require no special
mounting. The relative movements of the
scale levers and of the platform in respect
thereto, are relatively slight, so that only
small clearance need be provided between
such parts and the gage, such as indicated in
Fig. 4, the gage “floating” with the levers,
supported from the pressure chamber of the

lower lever free of contact with both the up-

per lever and the platform. o

The location of the pressure developing
mechanism between the levers and at one side
of their pivotal connection, provides a very
compact construction and avoids the necessity

of providing any special mounting means for

such mechanism on the base or platform of
the scale. Greater accuracy is obtained be-
cause of the directness of applied force with-
out interposing frictional or other variations.
The parts are readily assembled, it being ob-
served that the upper piston member of the
pressure- device merely rests on the dia-
phragm closing the top of the pressure cham-
ber. Preferably, as ‘indicated, the piston
member covers the maximum portion of the
area of the diaphragm, which latter may be
protected against rupture by a flange 39, over-
standing the diaphragm, except for the small
clearance 40, about the sides of the piston ele-

> -ment.

' The various parts of the scale are relatively

sturdy and may be produced inexpensively.

Also the assembly of the structure is readily
accomplished, without requiring special skill
or care. The base and platform cooperate to
form an enclosure about the moving parts of
the apparatus. The vertical enclosing flange
of the base is shown as slotted at 41, for the
dependent fulcrum lugs on the top, but these
slots need not be so extensive as to impair the
enclosing characteristics of the structure.
The diaphragm 34 may be of rubber or other
sufficiently resilient or flexible material and
to save and protect the same from wear, etc.
as much as possible, it may be covered with a
thin layer 42 of flexible material such as
leather or the like confined by the securing
flange 39 and bridging the gap 40 between
the plunger and flange. ,
The embodiment illustrated may be con-
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sidered as typifying a preferred form of the
invention, but 1t will be apparent that de-
tails and structure may be changed to meet
different conditions or requirements, all with-
in the broad scope of the claims.  The lan-

70

guage employed also is to be considered in a

descriptive, rather than in a limiting sense,
except possibly for such limitations as may
be imposed by the state of the prior art.

What is claimed is: o :

1. A weighing scale comprising in com-
bination with crossed scale levers and a scale
platform acting thereon, a fluid pressure de-
vice having companion elements interposed
between and carried by said crossed scale
levers and a suitably calibrated pressure gage
operatively connected with said pressure de-
vice,

2. A weighing scale comprising in combi-

nation with crossed scale levers and a scale
_platform acting thereon, a fluid pressure de-

vice having companion elements interposed
between and carried by said crossed scale
levers, a suitably calibrated pressure gage
operatively connected with said pressure de-

75

80

£0

vice, said pressure device comprising a pres-

sure chamber carried by one scale lever and
provided with a flexible wall and a piston
element connected with the other scale lever
and bearing on said flexible wall.

3. A weighing scale comprising a base and
a platform, scale levers interposed between
said base and platform, companion members
of a fluid pressure device carried by said scale
levers and pressure actuated indicating
means operatively connected with said fluid
pressure device. _

4. In combination, a scale platform having
a window therein, platform suspending

means beneath the latter, a fluid pressure
device actuated by said suspending means

beneath the platform and a suitably cali-
brated pressure gage connected with said
pressiire device and supported beneath the
platform in position for viewing through
said platform window.

5. In combination, a scale platform hav-
ing a window therein, platform suspending
means beneath the latter, a fluid pressure de-
vice actuated by said suspending means be-

neath the platform and a suitably calibrated.

pressure gage connected with said pressure
device, said gage being supported independ-

‘ently of the platform by a rigid conduit con-

nection from the pressure device,

6. A weighing scale comprising a base and
an overstanding platform, crossed scale
levers having an intermediate pivotal con-
nection and pivotally connected at their op-
posite ends with the base and platform re-
spectively, a flexible walled pressure cham-
ber carried by one of the levers, a pressure
applying member carried by the other
lever and acting on the flexible walled

139

155

122

[
Ve
[

122

1z5

pressure chamber and a pressure responsive 129
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weight indicator connected with the pressure
chamber.

7. A weighing scale comprising a base
and an overstanding platform, crossed scale
levers having an intermediate pivotal con-
nection and pivotally connected at their op-
posite ends with the base and platform re-
spectively, a flexible walled pressure cham-
ber carried by one of the levers, a pressure
applying member carried by the other lever

-and acting on the flexible walled pressure

chamber, a pressure responsive weight indi-
cator connected with the pressure chamber,
said indicator being supported beneath the
platform and said platform having a win-
dow exposing said indicator.

8. A weighing scale comprising a base and
an overstanding platform, crossed scale
levers having an intermediate pivotal con-
nection and pivotally connected at their op-
posite ends with the base and platform re-
spectively, a flexible walled pressure cham-
ber carried by one of the levers, a pressure
applying member carried by the other lever
and acting on the flexible walled pressure
chamber, a pressure responsive weight indi-
cator connected with the pressure chamber,
the scale levers being arranged in crossed re-
lation with a rocking pivotal connection at
the center and rocking pivotal connections at
one side of the center with the base and plat-
form respectively, said levers at the opposite
side of the center having swinging link con-
nections with the base and platform.

9. A weighing scale comprising a base and
an overstanding platform, crossed scale le-
vers having an intermediate pivotal connee-
tion and pivotally connected at their opposite
ends with the base and platform respectively,
a flexible walled pressure chamber carried
by one of the levers, a pressure applyng mem-
ber carried by the cther lever and acting on
the flexible walled pressure chamber, & pres-
sure responsive weight indicator ‘connected
with the pressure chamber, the scale levers
being arranged in crossed relation with a
rocking pivotal connection at the center, rock-
ing pivotal connections at one side of the
center with the base and platform respective-
ly, said levers at the opposite side of the
center having swinging link connections with
the base and platform and the members of
the pressure device being positioned between
crossing portions of the levers between the
rocking center pivot and the rocking side
pivots.

10. A weighing scale comprising a base and
a platform, a lever having knife edge bear-

> ings on said base at one end and swinging link

connections with the platform at the opposite
end, a second lever having knife edge con-
nections with the platform at the same side
of the scale with the knife edge bearings of
the first lever and having swinging link con-

-and having

3

nections with the base at the same side of the
scale with the swinging link connections of
the first lever, said two levers having an in-
termediate knife edge bearing and a pressure
device interposed between and supported by
the two levers, '

11. A weighing scale comprising a base
and a platform, a lever having rocking bear-
ngﬁ on said base at one end and swinging
link connections with the platform at the op-

osite end, a second lever having rocking

earings with the platform at the same side
of the scale with the rocking bearings of the
first lever and having swinging link connec-
tions with the base at the same side of the
scale with the swinging link connections of
the first lever, said two levers having an
Intermediate rocking bearing and a pressure
device interposed between and supported by
the two levers.

12. A weighing scale comprising a base
and a platform, a lever having rocking bear-
Ings on said base at one end and swinging link
connections with the platform at the opposite
end, a second lever having rocking bearings
with the platform at the same side of the scale
with the rocking bearings of the first lever
swinging link connections with
the base at the same side of the scale with the
swinging link connections of the first lever,
said two levers having an intermediate rock-
ing bearing, a pressure device interposed be-
tween and supported by the two levers and a
pressure responsive indicator supported at a
distance from the pressure device and con-
nected therewith by a fluid conduit,

13. A weighing scale comprising base and
platform members, skeleton levers having
spaced side portions connected by cross bars
and said side portions being connected at
opposite ends with the base and platform re-
sFectively, the side portions of one of said
skeleton levers crossing and having a pivotal
engagement with a cross bar portion of the
other lever and companion members of a
pressure device supported in opposition by
other cross bar members of the skeleton lo.
vers.

14. A weighing scale comprising base and
platform members, skeleton levers having
spaced side portions connected by cross bars
and said side portions being connected at op-
posite ends with the base and platform re-
spectively, the side portions of one of said
skeleton levers crossing and having a pivotal
engagement with a cross bar portion of the
other lever, companion members of a pres-
sure device supported in opposition by other
cross bar members of the skeleton levers, a
pressure conduit extending from one mem-
ber of said pressure device and a pressure re-
sponsive indicator connected with said con-
duit. '

15. A weighing scale comprising a base
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having an upstanding flange and provided cating means operatively cotinected with said
within said flange with upstanding fulcrum floating fluid pressure device.

posts at one side and upstanding inwardly . In testimony whereof we affix our:-signa-
arched posts at the opposite side, a platform tures.
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overstanding the base and having dependent

fulerum posts at one side and dependent in-
wardly arched posts at the opposite side, le-
vers having crossed intermediate portions in
bearing engagement, one of said levers being
fulerumed on upstanding posts of the base
at one end and swivelly connected with de-
pendent posts of the platform at the op-

posite end, the other lever being fulcrumed -

on dependent posts of the platform at one end
and swivelly hung from upstanding posts of
the base at the opposite end, a pressure cham-
ber on one of the levers, said pressure cham-
ber having a flexible \\iall, a piston element
carried by the other lever and bearing on
said flexible wall and a pressure responsive
indicator operatively connected with said
pressure chamber.

16. In a weighing scale, the combination
of crossed scale levers, a pressure chamber

5 carried by one of said levers, a flexible dia-

phragm closing said pressure chamber, a
confining flange overstanding said flexible
diaphragm but leaving a portion of the same
exposed, a piston member approximating the
%hape of the opening in said flange but op-
erating freely therethrough, said piston mem-
ber being actuated by the other lever and a
pressure responsive weight indicator oper-
atively connected with the pressure chamber.

17. In a weighing scale, the combination
of crossed scale levers, a pressure chamber
carried by one of said levers, a flexible dia-
phragm closing said pressure chamber, a
confining flange overstanding said flexible
diaphragm but leaving a portion of the same
exposed, a piston member approximating the
shape of the opening in said flange but op-
erating freely therethrough, said piston

_member being actuated by the other lever,

a pressure responsive weight indicator op-
eratively connected with the pressure cham-
ber and a flexible reinforcement over the dia-
phragm and bridging the space between the
piston member and the confining flange.

18. In a weighing scale, the combination of

a scale platform, scale levers supporting the -

same, a rigid fluid cavity formed in one lever,
a flexible diaphragm closing said cavity, a
retaining flange over said diaphragm and
extending inwardly beyond the inner walls
of the cavity and a plunger actuated by the
other scale lever and bearing on said dia-
phragm adjacent the inner edge of the re-
taining flange. '

19. A weighing scale comprising a base
and a platform, scale levers interposed be-
tween said base and platform, a fluid pres-

" sure device floatingly carried by said scale

65

levers independently of the base and indi-
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